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ABSTRACT:  Associated  with  tbs  of  prinsr  nines  containing  basic 

load  styphnato  ars  probloas  inrolTing  flow,  dusting  aad  statlo  spark 
sensitivity.  In  an  sffort  to  air,  til  so  tbs  offsets  of  tbs  poor  flow  and 
tbs  high  dogrss  of  dusting,  tbs  Laboratory,  following  British  proosdurss, 
prepared  several  diffsrsnt  polymorphic  forns  of  basis  load  styytaate 
which  sort  larger  Ijs  partlclo  sins  than  U.  S.  eonnsrclal  basis  load  atypfcnat*. 
Qua  of  tboss  forns  was  purported  to  bs  loss  statlo  spark  sensitive  by  tbs 
British.  This  report  is  oanoornsd  with  tbs  statlo  spark  sensitivity 
tasting  of  those  now  ferns  of  basio  load  atyphnate  as  ossqparod  to  the 
ooMBorolal  basio  load  styphnate  now  in  uss.  Also  tested  at  this  tins 
beeanae  of  their  vide  current  Interest  wore  allied  noomal  load  styphnate 
and  prlnlng  mixtures  containing  slroealua  netal  and  nirsoalmi  hydride, 
m  all  eases  exoept  that  of  tbs  slrsonlus  hydride  prlnsr  mix,  tkj  material 
tested  was  nor#  static  spark  sensitise  than  tbs  oosnsrelal  basis  lead 
styphnate. 
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This  report  outlines  ths  rssults  of  a  study  sad*  to  ocnpar*  ths  static 
spark  ssssltlrlty  of  several  stv  foams  of  basle  load  Ktyp^aate  to  thai  of 
oooBSreia.1  basic  load  styphaato  sow  in  us*.  Ths  results  of  this  investiga¬ 
tion  a re  Intended  for  ths  lafonsatlen  asd  use  ths  Naval  Qrdeanoe 
Laboratory  and  should  bo  of  interest  to  other  activities  using  basic  lead 
styphnate.  This  work  vas  perfomsd  under  task  N0L-B2b-4l-l-56. 
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A  COMPARATIVE  STUDY  OF  THE  STATIC  SPARK  SENSITIVITY  OP 
SEVERAL  FORMS  OF  BASIC  LEAD  STYPKKATE  AID  PR  DOUG  MJ2TURE8 
COHTAINDK  ZIRCONTlM  MXTAL  AND  LIRCONXIM  HYDRIDE 


introduction 

1.  Prising  mixture*  containing  basic  lead  rtyphnate  such  as 
NOL  #130  primer  six  and  ITOL  #60  primer  nix  are  currently  bslng  used  in 
liavy  primers  and  detonators.  Problems  in  handling  and  loading  of  thess 
mixes  bars  arisen  which  are  ..us  — to  the  basic  lead  styphnate  in  the 
priming  sixes.  The  most  obvious  problems  in  loading  these  mixes  are  the 
poor  flow  properties,  the  high  degree  of  dusting,  and  the  static  spark 
sensitivity.  Qme  approa ah  at  improving  these  conditions  is  wet  loading. 

At  the  present  time  an  investigation  of  the  feasibility  of  this  method  for 
loading  percussion  primers  is  being  studied.  The  only  practical  method, 
which  is  still  widely  used,  for  oower  charge  loading  in  detonators  and 
stab  primers  is  dry  loading. 

2.  Another  approach  to  improving  the  flow  and  dusting  properties  was 
to  obtain  a  freer  flowing,  non-dusting  basic  lead  styphaate.  The  British 
did  sons  work  in  this  direction  and  set  with  favorable  results.  By  the 
addition  of  crystal  hub  it -controlling  agents  the  British  suoceeded  in 
obtaining  msv  polymorphic  forms  of  basic  lead  styphnate  which  were  also 
larger  in  particle  size,  free  flowing  and  non-dusting.  These  methods 

were  passed  on  to  the  Laboratory  and  experimental  batches  of  these 
polymorphic  forms  of  basic  lead  styphnate  were  prepared.  Actually  three 
different  crystalline  forms  of  basic  lmad  styphnate  vers  prepared.  They 
are  identified  as  KD  1346  Preparation  #4,  the  crystals  of  which  under  a 
mlorosoope  appeared  as  clusters  vith  easy  needle-liks  points  protruding 
frcr  spherical  surfaoes;  KD  1346  Preparation  #5,  the  crystals  of  which 
appeared  as  rounded  particles;  and  KD  1349,  the  crystals  of  which  appeared 
cigar -shaped.  By  conparison  the  standard  commercial  basic  lead  styphnate 
now  la  use  is  ■mller  in  particle  size  consisting  of  flat  plate-like 
crystals. 

3.  In  evaluating  these  new  crystalline  forms  of  basic  lead  styphnate 
they  will  be  compared  to  the  standard  basic  lead  styphaate  as  to  dusting, 
flow  properties,  sensitivity,  output,  stability,  and  static  spark  sensitivity. 
This  report  is  concerned  specifically  with  the  static  spark  sensitivity  of 
these  sew  crystalline  forms  of  baslo  lead  styphnate  as  compared  to  the 
standard  baalc  lead  styphnate  now  in  use.  Also  tested  far  static  spark 
sensitivity  at  this  time  was  milled  normal  lead  styphaate,  a  primary  used 
fairly  extensively  in  production  items.  Dus  to  their  vide  current  interest 
two  priming  mixes,  containing  zlrconlvei  and  zirconium  hydride,  which  are 
used  in  the  Mk  10  delay  element  and  the  IKftb  808A  experimental  delay 
element  respectively,  were  also  tested  for  static  spark  sensitivity. 
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4.  The  purpose  of  this  study  u as  to  determine  the  relative  danger 
(static  spark-wise)  of  specific  materials  as  cos&area  to  materials  now  In 
use.  The  data  obtained  vlU  give  ea  indication  of  shat  night  be  expected 
cf  the  materials  studied  If  they  are  elected  to  be  used  and  is  not  in* 
tended  to  be  a  definitive  study  in  the  static  spark  sensitivity  field. 


Test  Procedure 

5°  The  instrument  used  for  testing  is  a  modified  version  of  the 
Explosive  Electrostatic  Sensitivity  Tester  as  reported  in  HOLM  9959 • 

See  Figure  1  for  a  rheas  tic.  The  explosive  sasqple  holder  is  a  modified 
plastic  firing  pin  and  detonator  holder  cemented  to  a  steel  electrode 
as  in  Figure  2.  For  all  materials  tested  the  charge  weight  was  twenty 
milligrams. 

6.  The  movable  electrode  on  the  test  instrument  was  so  adjusted 
that  when  completely  depressed  it  was  Just  above  the  surface  of  ths  ex* 
plosive  under  test.  Ten  samples  were  tested  at  each  energy  level  from  the 
all-fail  point  (when  possible)  to  all-fire  point  (when  possible ) .  Although 
ten  trials  per  energy  level  are  relatively  small  it  was  felt  that  this 
sampling  would  be  adequate  to  establish  the  information  desired.  For  data 
purposes  only  one  atteoqrt  to  fire  each  individual  sample  was  made. 

If  it  failed  to  fire,  the  sample  was  destroyed  by  subjecting  it  to  a 
such  higher  energy  spark. 

7*  In  obtaining  the  static  spark  sensitivity  data  two  procedures 
were  used)  one  consisted  of  keeping  the  voltage  constant  and  varying  the 
capacitance,  the  other  keeping  the  capacitance  constant  and  varying  the 
voltage.  The  energy  was  calculated  using  the  equation  E  -  5CV  ,  where: 

E  -  energy  in  ergs 
C  -  capacitance  in  adcramicrofarads 
V  -  potential  in  kilovolts 


Summary  of  Results  and  Discussion 

8.  The  results  in  Table  1  were  obtained  by  keeping  the  capacitance 
constant  at  50  olcronlcrofarads  and  varying  the  voltage.  Figure  3  is  a 
plot  of  these  data  as  percent  fires  versus  energy.  The  results  in  Table  2 
were  obtained  by  keeping  the  voltage  constant  and  varying  the  capacitance. 
Figures  4  and  5  are  plots  of  these  data  as  percent  fires  versus  energy. 

9.  The  British  data  concerning  KD  1349  Indicated  that  this  particular 
crystalline  structure  was  nonstatic  spark  sensitive.  The  NQL  test  results 
for  this  preparation  are  to  the  contrary.  It  is  possible  that  in  the 
preparation  of  this  crystalline  form  of  basic  lead  styphnate  we  did  not 
obtain  the  identical  material  the  British  did  or  that  our  test  lnstnmwsta- 
tion  and  procedure  are  sufficiently  different  from  that  of  the  British 
that  comparable  results  are  not  obtained. 
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10.  At  the  end  of  a  tert  run  of  applying  a  static  spark  to  the 
explosive  Materials,  sane  had  always  failed  to  initiate.  Attca^ts  were 
Hade  to  destroy  these  failures  by  tiring  at  energies  above  the  Materials 
Indicated  all  fire  energy.  In  attempting  to  destroy  those  saaples  of 
standard  basic  load  styphnate  which  had  failed  at  the  lower  energy  levels, 
it  was  found  necessary  to  raise  the  energy  level  such  highA*  than  the 
predicted  all-fire  point.  In  ease  oases  the  sample  failed  to  Initiate 
within  the  Halts  of  the  lnrtrua&nt  or  Merely  burned.  The  standard  basic 
lead  styphnate  beoane  lass  sensitive  to  static  spark  once  it  failed  to 
Initiate  at  a  given  energy  level.  This  phenomenon  was  observed  only  for 
standard  basic  load  styphnate. 

11.  The  relative  humidity  of  the  testing  room  ranged  from  20  par  oexxt 
to  50  per  cent.  However,  there  was  no  apparent  correlation  between  the 
relative  hunldlty  and  test  results. 

12.  At  voltages  of  1  KV  or  less  there  was  no  visible  spark  observed 
between  the  electrodes  when  the  sasqple  failed  to  initiate.  In  sons 
instances  whan  a  sample  failed  to  initiate,  the  material  was  found 
adhering  to  the  needle. 


CONCLUSIONS  Aid)  SUMMARY 

13*  Both  the  new  experimental  basic  lead  styphnate s  and  the  Hilled 
normal  lead  styphnate  appear  to  be  more  static  spark  sensitive  than  the 
standard  basic  lead  styphnate  when  tested  on  the  NOL  Static  Sensitivity 
Test  Device. 


lU.  The  experimental  basic  lead  styphnate s  are  comparable,  static 
spark -vise,  to  Hilled  normal  lead  styphnate,  which  Is  being  used  safely 
In  production.  If  these  new  styphnate s  Beet  output,  stability,  and 
sensitivity  requirements.,  it  is  the  author's  opinion  that  they  would  not 
be  objectionable  because  of  their  increased  static  spark,  sensitivity. 

15.  The  comparison  of  the  two  primer  sixes  definitely  shows  the 
zircoolua  ratal  mix  to  be  m-ch  more  static  spark  sensitive  than  the 
zlrcanlue  hydride  primer  nix. 
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APPEXDIX  A 


Coepoeitloe  of  Prleer  Mixes 


8o8a  PrlJBsr  Mix 


28.  %  Zlroaelva  Efjrflrtde 
66.  %  Leed  Peroxide 
5^0?  Tetmcene 

Mk  10-0  Prlaer  Mix 

26.2^  7-1  rcanlu*  Motel  (powder) 
TO.djt  Leed  Peroxide 
3.0 %  Tetreoene 
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FIG.  2  EXPLOSIVE  SAMPLE  HOLDER 
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